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(57) Abstract: Disclosed is a hydro damper for 
absorbing pressure oscillations and/or acoustic 
vibrations jo systems < which are operated by 
means of p^oitecd fluids. The inventive hydro 
dampe? i* f pwia^ with a housing (1) having a. 
: lea4irig; teei^on which defines a lcrt$tudihal 
sxk (3) of ^ Iwnsins, a connecdon block (5) 
fluioically cbrmecfiiig the damper housinjt: (1) ro 
me corrMppnding: system, and a lining devica 
(7, 47, : 49) which is assigned, to the connection 
block (5) soas to mount the connecdon block (5) , 
and .coi^aentJy ma d housing (1), on the. 
system in selected rotational positions relative 10 
anjaxls of: ejection (41) that runs pcrpcidjcular 
to the loii^wdm4aXis'(3) ot the housing. 

"(57) Zu^imm eafasstmg: lln""Hya^ampfer 
zar Abschwachtmg von brack und/oder 
Schallscbwingnngen bei Systeraen, zu deren 
Betrieb fec1dMde. ; :e^ sled, weisi 
em P^pfcrgC^Ose (1) ttaa einer ^6 : <3ehitt- 

cuien Anschlussblock (5) ftlr die Fluidveibindung 
des Danmfej^bSuses (i) mit dem befrcfienden 
System nod- : emfc. dem AnsdUos^block (5) 
zngecrdriete Vferbrndungs/^^ (7; 47, 

49) 2om "AritemgeiEi des : AnscMossblockes (5) 
and damJt des Dampfergehanses (1) an dem 
System in • wSUblbaren Ifrehstellimgeii, be2ogen 
auf erae Vcrblndungsachse (4U die qner zor 
Geha)»cla^acfce^ 
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Hydro Damper 

The present invention relates to a hydro damper for attenuation of pressure oscillations 
and/or acoustic oscillations in systems which can use pressurized fluids for their operation. 

Background of the Invention 

In hydraulic systems, equipment-induced processes of varied types can lead to cause 
pressure fluctuations, for example, due to the sudden connection of spaces with a-different 
pressure level- s, due to actuation of cutoff and control fittings with short opening and closing 
times, and-especially due to nonuniformities in the operation of positive-displacement pumps, in 
which pump pulsations arise, and atee-due to processes of turning positive-displacement pumps 
on and off. 

Damper arrangements of varied designed are used to attenuate pressure fluctuations, 
periodic pressure oscillations or the resulting acoustic oscillations. Thus, hydraulic Hydraulic 
dampers can be based on the principle of hydropneumatic bladder-type and diaphragm 
accumulators* or can be made as reflection dampers (silencers). 

The general prerequisite for the effectiveness of hydraulic dampers is that the damper 
housing encompasses a relatively large volume~th*s- . This relatively large volume in turn leads 
to correspondingly large dimensions of the damper housing.. In hydraulic systems *B-for 
installations in which only a limited installation space is available in the machinery room which 
con tains the containing the hydraulic pump, to the output of w h ic h a hydraulic damper must be 
connected to the system outp ut/ which damper attenuates the pressure oscillations and acoustic 
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oscillations of the pump pulsation, p r o bl e ms . Problems frequently arise due to the space 
requirement of the hydraulic damper wh i ch is to be accommodated with a relatively high- volume 

damper housings This problem arises to an increased degree in conjunction with hydraulic 
systems of injection molding systems, where good damper action at the output of the pertinent 
hydraulic pump can be required r bii^geneml4 y. Generally, only a very limited installation space 
is available for the high- volume damper housing. 

The- Summary of the Invention 

An object of the present invention is to provide a hydraulic damper with a construction 

which e n ables enabl ing connection to the pertin e nt a hydraulic system even with limited 
installation space and a thaving a relatively large volume of the damper housing. 

As cl aimed i n the According to the present invention, this object is attained by a 

hydraulic damper as specified in claim 1 h aving 

♦ — _a damper housing with a leading dimension whieh-4efi^e& <iefininR the longitudinal axis of 
the housingt 

« — ^a connecting block for fluidic connection of the damper housing to the pertinent system, and 

_a linking means which i s assigned to the connecting block for mounting of the connecting block 
and th us of the damper housing on the system in selectable rotary positions^ relative to the 
connecting axis, which ftms -axis extends transversely to the longitudinal axis of the housing. 

M4to r as^6ey^d^4h aSince the damper housing of the present invention74h^m^per 
lousing may be connected to the pertinent hydraulic system in the desired rotary position, the 
damper housing can be housed in the pertinent installation space in an ori e ntation different 
orientations. The ori entations can be selected such that the leading dimension of the damper 
housing extends in the direction which optimally ttses using the space._ As a result, damper 
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housings in an elongated construction mode and with a comparatively large volume can be 
accommodated in 

constricted machinery spaces. The possibility afforded by the present invention for 
selecting the rotary position of the damper housing around the connecting axis whi ch 
FBft sextending transversely to its longitudinal axis also enables direct connection, for example,, at 
the output of the pertinent hydraulic pump._ Even under constricted installation space conditions^ 
for example , for hydraulic dampers of the reflection type^ in which a comparatively large volume 
of the damper housing is necessary, such damper can be directly connected to the pertinent 
hydraulic pump with the limited available installation space. 

By pref e renc e Preferably, the connecting axis to the leading dimension of the damper 

housing w h ich -^^fif ^defming the longitudinal axis of the housing TOS -extgnds at least 
approximately vertically. 

In one advantageous embodiment the linking means has a pump connecting piece which 
fefffl ^forming the fluidic connection between the connecting block and a hydraulic pump-and 
whiel K Also, the connecting piece can be fixed at the output of the hydraulic pump in selectable 
rotary positions relative to the connecting axis. 

If the output of the pump is provided for connection of linking parts according to the SAE 
standard, i.e., has a corresponding hole pattern for mounting screws, ^revisien- an annular body 
may be mad^-of -fe^ as the pump connecting piece of the linking means 

andattached to the output of the pump with a ring of holes which is located along the periphery 
of said -that annular body. Of thes e These holes , those which c orr e spond corresponding to the 
desired rotary positions of the connecting block relative to the connecting axis can be selected 
for the engagement of mounting screws which are provided on the connecting block._ In these 
embodiments, a connection of the hydraulic damper to the output of the pump is possible in 
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rotary steps whi ch c o rre spond corresponding to the spacing of the holes of the ring of holes in the 
pump connecting piece. 

If, on the other hand, the pump connecting piece has a round end flange which in the 
selected rotary position can be fixed relative to the connecting axis by means o £ahalf ring-like 
SAE flange,, clamping jaws whieh-can be screwed to the SAE connecting parts of the output of 
the pump ? allowing continuous selection of rotary positions is pos s ible . 

Reference will now be made to the accompanying drawings using the embodiments 

shown in the drawings, and in which: Other ob jects, advantages and sa lient featu res of the 

present invention will become apparent from the following detailed description, which, taken in 
conjunction with the annexed drawings, discloses preferred embodiments of the present 
invention. 

Brief Description of the Drawings 

Referring to the drawings which form a part of this disclosure: 

FIG. 1 pres e ntsi s a diagram illustrating a diagrammatic side elevational view of one 

embodiment of the a hydraulic damper as claimed according to a first embodiment in the present 
invention?; 

FIG. 2 pfesefrts-^heri^en4al is an enlarged top plan view in section of the embodiment 
feem hydraulic damper of FIG. 1 -dra w n on a larger seate-eempared to ; and 

•—-FIG. -h-aad 

HGr-3 pres e nts js_a perspective oblique view of the end area of a second embodiment of 
fee-hydraulic damper whk4*4s-<;onnected to the output of th^-a hydraulic pump by wa-y-ef an 
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SAE connection, which view is drawn on a larger scale and also dismantled and exploded, 

according to a second embodiment of the present invention . 



Detai led Descripti on of the In venti on 

FIGS. J and 2 show a first embodiment of the pre sen t invention^amdy- in the form o f a 
reflection damper (silencer) having an elongated damper housing 1 with a leading dimension 
whic h dofin es defining the longitudinal axis 3 of the housing.. The damper housing 1 is 
fluidically connected or in fluid communication on its one end-wfeieh-k-Jocated on the right in 
the figures, to the connecting block 5 which in . In turn , connecting block 5 is connected by way 
of the p ump connecting piece 7 to the output of a hydraulic pump which is ( not shown}. 

In theHitscapacity as a hydraulic damper of the reflection type, i.e., as a resonator with an 
interference action, the accumulator housing 1 contains a damping pipe 9 . Dampening pipe 9 
whieh-extends coaxially to the longitudinal axis 3 between the entry end 1 1 and the exit end 13 
of the damper housing 1 The damping pipe 9 in the area of its half length has slot openings 15 
for coupling of the fluid oscillations in the damping pipe 9 to the fluid volume 17 surrounding it 
within the damper housing 1 The holes 1 9 constitute permanent ventilation of the space 
containing the volume 1 7 so that the hydraulic dampers need not be pre-charged for starting, 
because air accumulations are discharged by way of the holes 1 9. 

On the entry end 1 1 and on the exit end 13, the damper housing has one inside thread 21 
respectivel y, into w hi ch scr e w ed . Screwed pieces 23 are screwednrt e into threads 21. An 
inner hole ofthe each screwed pi e ces whicb - piece is concentric to the longitudinal axis 3 , and 
holds the ends of the damping pipe 9 ore he l d . The 0~rings 25 which sit sitting in the inner hete 
holes of the screwed pieces 23 elastically support the damping pipe 9 so that the pipe 9 does not 
produce any rattling noise in operation, without narrow tolerances being necessary. 

On the entry end 1 1 and on the exit end 13 there is, one outside thread 27 irrespectively 
provided on the damper housing 1 . A connecting flange 29 is screwed onto the outside thread 27 
on the exit end 1 3 in o r der-to produce the connecting link to a consumer, for example, by means 
ef-an SAE connecting means on a pressure hose or the like._ With the outside thread 27 on the 
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entry end 1 1 & the damper housing 1 is screwed to the connecting block 5?-a . A threaded seal 31 
bemg-is„provided on the outside thread 27._ The connecting block 5, with its inner chamber 33 
w hich4s-fluidically connected to the damper housing 1 4 forms a preliminary chamber for the 
resonator system wMeh4s-located in the damper housing 1 ._ With its bottom-side opening 35 the 
chamber 33 of the connecting block 5 is fluidically connected through the pump connection 7 to 
the output of the hydraulic pump whkh4s {not shown}. 

As is apparent from FIG. 2, the connecting block 5 has four holes 37 for engagement of 
mounting screws which ar e {not show n and with which ). With the mounting screws, the 
connecting block 5 can be screwed to the pump connecting piece 7._ The pump connecting piece 
7 which is designed as an annular body in the embodiment from FIG. 1 and 2 X and which , for its 
part, can be linked to the output of the hydraulic pump , for purposes of -. For interaction with the 
holes 37 on the connecting block 5, pump connecting piece 7 has a ring of holes 39 which ar e 
located on the same radius as the holes 37 of the connecting block 5 concentrically to a 
connecting axis 41 whk-hHHms exten d in g perpendicular to the longitudinal axis 3 of the housing 
and which . Connecting axi s 41 is defined by the center of the opening 35 which links linking 
the chamber 33 to the hydraulic pump. Thus the The connecting block 5 can be turned around or 
rotated about the connecting axis 41 in ord er to produce alignment between the desired holes 39 
of the ring of holes on the pump connecting piece 7 with the holes 37 on the connecting block 5? 
so t ha t the . The damper housing 1 can then be aligned with its longitudinal axis 3 to the desired 
rotary positions, relative to the connecting axis 41._ When the damper housing 1 is mounted on 
the pertinent hydraulic pump, the longitudinal extension of the damper housing 1 may be turned 
or rotated into a position in which the utilization of space is optimal under the respective 
installation conditions. In other words, this means that even Even under difficult installation 
conditions, a damper housing 1 with a comparatively large volume can be accommodated. 

While in the embodiments shown in FIGS. I and 2 the rotary position of the damper 
housing 1 can be set in rotary steps w h i c 1 v -etw -es^ftd corresp ond in g to the spacing of the holes 



39 on the periphery of the pump connecting piece 7 w hich is made as an annular body, the 
embodiment from FIG. 3 enables continuous setting of the rotary pesteeftpositions of the damper 
housing 1 around the connecting axis 41. „ For this purpose, in the second embodiment, the pump 
connecting piece 7 is not made as an annular body with a peripheral ring of holes r b** K Rather. 
the pump connecting piece of the second embodiment is in the form of a circular cylindrical 
hollow body used as a fluid feed pipe-wfeeh ~. This fluid feed pipe p roduces the inner chamber 3 
of the connecting block 5 connected with the output of the hydraulic pumpT-wteeh- . The 
hydraulic pump output is designated 43 and wbi€h4s^ttggested i.s illustrated schematically in 
FIG. 3. The hollow body of the pump connecting piece 7 which is concentric to the connecting 
axis 41 for the fluidic connection to the inner chamber 33 of the connecting block 5 , and has a 
wall penetration or aperture 45 which is flush or coaxial with the longitudinal axis 3 of the 
damper housing 1 . 

On the open end which proje e teproiecting from the connecting block 5 and wh ich can be 
attaehed attachable to the pump output 43 for fluid entry, the pump connecting piece 7 has an end 
flange 47.; By means of the half ring-shaped flange clamping jaws 49, as are common for 
connecting links according to the SAE standard (J 518), the pump connecting piece 7 can be 
fixed on the pump output 43 By turning the round end flange 47 of the pump connecting piece 7 
within the clamping jaws 49 which annularly surround the end flange 47, the rotary position 
around the connecting axis 41 can be selected continuously^ as desired. 

11 goca without paying that instead Instead of the damper housing 1 e fcemg for a 

reflection dampe r w hich is a as shown for the two embodiments, damper systems with a different 
mode of operation could be equally mounted on the connecting block 5r-fe r. For example,, 
hydraulic dampers which ar c based on th o principlo c an be in the form of hydropneumatic 
bladder-type and diaphragm accumulators. 

The hydraulic damper as claimed in of the the present invention can be delivered in the 
TOfme^-ef provided as original equipment for a specific type of a plastic injection molding 
machine.^ Depending on space conditions on the respective machine, preferred holes on the 
pump connecting piece are provided over the existing hole pattern^ad -wrt h. With subsequent 
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deliveries, a complex hole pattern on the pump connecting piece can then be dispensed with, fe 
fact it is t h e n possible to se le ct n A certain hole pattern can be selected in which the pertinent 
hydraulic damper assumes the desired position for the machine type provided for it on a plastic 
injection molding machine. 



— _ C l aims 

L Hydro damper for att e nu atio n of pressure oscillations and/or ac oust ic oscillations in systems 
a 

While various embodiments have been chosen to illustrate the invention, it will be 

understood by those ski lled in the art that various changes and modifications can be made therein 
without de parting from the scope of the invention as defined in the appended claims. 



What is claime d is: 



WO 03/087584 



9 



PCT7EP03/03460 



HYDRO DAM PER 



Abstract of the Disc l osure 

0 — A hydro damper ab sorbs pressure oscillations and/or aco ustic vibrations in 

systems which are operated b y pressurized fluids. The hydro damper is provided with a 
housing (1) witMiaving a leading dimension which defines the-a_longitudinal axis (3) of 
the housings 

♦ — ^a con n ecting b teeM-5-HeF4l^^ e f block (5) fluidically connecting the 
damper housing (1) to the par4men tcorresponding system, and 

« — a, linking meaas device (7)-whietH6 - 3 47, 49) assigned to the c on nectin g- connection block 
(5 ) for mounting of ). The linking device mounts the connecting c onnection block (5^ 
and ^ ^consequently the damper housing (1)^ on the system in selectable 
mtefYselected rotation al positions^ relative to the co n n e ct in g an axis of connection (41) 
which runs tr an s versely extending perpendicular to the longitudinal axis (3) of the 
housing. 

3-^ — Hyd raul ic dampens ^nned-m^ axi s (41-)4<^4he4engi4;i^feal 

axis (3) of the h o usm gHftHre-a^ a t a right a ng l e . 

3. Hydraulic damper as claimed in claim 1 or 2, wherein the linking means has a pump 
c onnecting pi eee-(?fw|^ fluidic con n ecti on between , t he connecting bl o ck (5) 

a nd a hydraulic pump and which can he fix e d at the output (43) of the hydraulic pump in 
seleet*&le^(^f^^ 

4r~44yite 



whi ch is loca t ed a long its periphery, of these holes, th ose wh ich correspond t o the d esi red 
ro t ary p o siti ons of th e conne^H^g- hlock (5 ) relativ e to t h e conn ect i ng axis (41) can he 
s e l e cted for the engageme nU >fHB^e ^i,ng screws which ^re^w ided on the c o nnecting bte ek 

end flange (47) which in the s e l ect ed r ot ary position can be fi x ed relative t o the conn e cting 
axis (41) by means of half ring- like SAB fl a ng e clamping jaws ( 4 9 ) which can be screw ed to 
th e SAE co n ne cti ng parts o f the outp ut (43) o f the pumpr 

Hydra ulic damp er as efeimed-wany of claims 1 to 5, wherekhth e conne ct ing block (5) ha s-an 
ifljoef- chamber (3 3) with -aa^Htfle w open in g w hich- exta=tds-eeft.centricaUy to th e lo ng it ud imt 




which extends concen tri cally to the connecting axis (41) an d pe r pendicular to the 
l ongitud i n al axis (3) of th e housing into th e chamber. (33) of the c o nnecting block (5 ) and 
w hich is used as a fluid feed pipe an d h as a wall penetration ( 4 5) which is concentric to the 
longitudinal axi s (3) of the housin g for fluidic connection to the inne r c h a mber (33) of th e 
conne ct ing block (5); 



srieneer-f 
m a y fl o w. 




h e dampee-ho using ■■ (!] 



H&-£krid 



Sr 



■ Hydraulic damper as claime d m claim 7 , wherein, the i nn e r cha m b er (33) o f the connecting 
Mock (5) which is conne eted4€Mhe4 n p ut (.1 1) of th e ■■■ i Sttid-sil encer ( 9 ) is provided as the pr e 
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